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Integrated test element for a one-time drawing and analyzing of a sample to be 
analysed 

The invention relates to the field of integrated test elements which have a lancing 
instrument which can be firstly used to make a wound in a skin opening in order to 
coUect a sample, preferably blood. The blood flowing out is subsequently taken up 
by the test element in the process of which it comes into contact with a reagent 
contained in the test element resulting in an optically detectable change in a test 
field. The change in the test field is detected by means of an analytical unit which 
enables the determination of an analyte present in the blood. 



In the medical field blood comes primarfly into consideration as a sample. In the 
following reference is made to blood analysis as an example without limiting the 
generality. 

A particularly important field of application in blood analysis is monitoring the 
blood sugar level of diabetics which is fi-equently used especiaUy in the analytical 
field of blood sugar self-monitoring (home monitoring). 

Photometric, carrier-bound tests are widely used in this field of application. Such 
test elements are often used as single-use articles which usually contain a reagent 
system that reacts irreversibly with an analyte of a sample and results in a 
characteristic, optically measurable change of the test element. 

Conventional test elements that are used for photometric tests are usually in the 
form of test strips known in the prior art on which a test field is mounted. The test 
field consists of a reagent system which can ftdfil different ftmctions. The sample is 
applied to the upper side of the test field. After the required reaction time has 
lapsed, characteristic colour changes are measured by reflection photometry with 
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the aid of an analytical unit in order to analyse the sample. The evaluation device 
which is provided to evaluate an analytical result, is usually suitable for a very 
particular type of test elements of a particular manufacturer. The test elements and 
the evaluation instrument thus form mutually harmonized components and are 
usually referred to overall as an analytical system. Such analytical systems are 
described for example in the US Patent 5,281,395 and 5,424,035. 

Lancing devices which can be used by the patient to make an opening in the skin are 
provided in addition to the analytical systems in order to draw a blood sample 
especially in the home monitoring field. The blood which flows out through the 
skin opening can be applied to a test element. The described system requires a 
complex handling by the user in which he must firstly make a wound in order to 
have a sufficient sample volume for the blood analysis. The site at which the blood 
emerges is subsequently contacted with the test field of a test element so that 
sufficient sample can penetrate into the test field. Afterwards the test field 
containing the sample has to be positioned relative to an analytical unit in order to 
analyse the test field. 

In order to simplify the described complex process for the user, so-called integrated 
systems are offered in the prior art which combine several working steps and thus 
reduce the handUng for sample analysis to a few operating steps. 

A blood collecting system is described in the document WO 97/42888 which can be 
used on the one hand to make a wound in a part of the body so that blood emerges 
firom the body opening for analysis. On the other hand, the blood coUecting system 
is also designed such that a cannula in the system which is arranged near to the 
lancet and thus near to the site of incision is suitable for taking up blood. Hence the 
sample can be sucked into the cannula after the lancing process preferably by means 
of capillary effects and subsequently be deUvered onto a test element provided for 
this purpose containing a reagent system. The test elements used for this are 
designed in a manner well known in the prior art and are used accordingly. 
Although the described system simplifies sample application on the test element for 
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the user, separate operating steps are required by the user to transfer the blood from 
the cannula onto a test field. 

The document US 4,360,016 discloses a similar blood collecting system in which the 
lancing process and sampling are also integrated into a system. However, in 
addition to the aforementioned handling steps, the described prior art is also 
disadvantageous because an increased amount of sample is required in the system. 
After the sample has been collected and delivered through a cannula, an adequate 
sample volume must also be available for application to the test field. 

An analytical system is described in the patent US 4,627,445 in which the fiinctions 
of lancing, sample collection, sample application to the test field and analysis are 
integrated into a system. For this a skin opening from which blood can emerge is 
firstly made with a lancet. Due to the prevailing underpressure in the system, the 
blood is sucked into the analytical system from the blood discharge site through a 
lateral channel and is passed to a test field. The test field is arranged in the analytical 
system in such a manner that a measuring unit which is positioned directly above 
the test field can analyse the test field. 

A disadvantage of the described prior art is the very complex design of the analytical 
system which, among others, requires an underpressure for sample collection. 
Furthermore, a sufficient volume of sample must emerge from the body opening in 
order to completely cover the test field after the sample has been conveyed in the 
transport charmel to the test field. 

In order to have a sufficient amount of sample for such systems despite the given 
dead volumes in the transport channels, the piercing depth of the lancet must in 
principle be correspondingly deep and thus a sufficiently large wound must be 
selected. However, an increased puncture depth results in increased pain sensation 
which should be avoided especially in the case of patients who have to draw blood 
several times daily. 
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The object of the invention is to avoid the described disadvantages of the prior art. 
The blood collection system according to the invention should, in this connection, 
enable a comfortable handling for the user without requiring a larger sample 
volume. 

The invention is described by the independent claims. Preferred embodiments of 
the invention are derived from the dependent claims. 



The invention is characterized by a system which is suitable for collecting and 
analysing a sample to be examined. The system comprises a test field containing a 
reagent which reacts when it comes into contact with the analytes present in the 
sample and results in an optically detectable change in the test field. The system also 
comprises a lancet with a lancet tip. According to the invention the system has at 
least one light-conducting element. A first distal end of the light-conducting 
element is arranged in the area of the test field and fight can be coupled into a 
second proximal end of the light-conducting element such that fight is guided from 
the second end to the test field and can again be guided away firom the test field by 
the light-conducting element or another light-conducting element. For this the 
lancet, the test field and the at least one light-conducting element are arranged 
relative to one another in such a manner that the lancet tip projects beyond the 
distal end of the light-guide and beyond the test field during a lancing process. In 
order to collect the sample, the test field is contacted with the sample during which 
the distal end of the light-conducting element is positioned essentially directiy at the 
site of sample collection. 



The system according to the invention enables the sample to be taken up directly by 
the test field at the site of sample collection without requiring additional transpprt 
channels for this. Hence the sample coUection site of the system is realized by the 
test field and Xhm the sample does not have to be transported to a test field in the 
system. The position of tiie test field and thus of the sample collection site relative to 
an analytical unit in an analytical system can be selected as desired and should be 
provided at a site which is readily accessible to tiie user. An analytical unit for 



measuring the test field and the test field are optically contacted according to the 
invention by means of at least one light-conducting element so that the test field and 
analytical unit can be positioned relative to one another in a flexible manner. This 
allows the required volume of sample for analysis to be reduced since there are no 
dead volumes due to transport channels and, on the other hand, the design of an 
analytical system which is suitable for using the system according to the invention 
can be accordingly comfortably adapted to the user requirements. 

The integration of a light-conducting element into the system according to the 
invention enables the test field to be directly measured, provided the light- 
conducting element is opticaOy contacted with an analytical unit, without the user 
having to position the test field relative to an optical system in an analytical 
instrument after sample collection. Hence the test field can also be evaluated by a 
suitable analytical instrument outside the analytical instrument thus enabling a so- 
called outside dosing for an integrated photometric analysis. In this case a first 
section of the Hght-conducting system is usually located within the instrument 
whereas a second section i.e. the distal end of the Ught-guide protrudes firom the 
instrument and is thus readily accessible for the user. Contamination of the 
instrument during blood appUcation to the test field positioned at tiie distal end can 
thus be avoided. Moreover, the design of an analytical system can be greatiy 
simplified since no special requirements are made on the positioning of the optical 
system in the analytical system. As is essentially known in the prior art, tiie system 
can be coupled to the analytical instrument in a conventional manner without 
requiring complex or unusual handling steps by the user. According to the 
invention the system and analytical instrument are optically contacted in this 
process thus automatically ensuring a positioning of the test field relative to the 
optical system. 

Within the scope of the invention the region of die test field in which the distal end 
of the light-conducting element is positioned is characterized in that the test field 
and the distal end are arranged relative to one anotiier such that an optical contact 
between the test field and light-conducting element is possible. In general tiie 



system is not limited to a special embodiment of a test field, and according to the 
invention the arrangement of test field and distal end allows a measurement of the 
test field by light which is transported to the test field and conducted away fi-om the 
test field by means of the light-conducting element. In this connection the test field 
can for example be directly mounted on the Ught-conducting element or only be 
disposed thereon. 

If, in a preferred embodiment, the test field is permanently connected to the light 
guide, a reagent layer can for example be glued or sprayed onto the distal end of the 
light guide or be applied by photopolymerization for this purpose. The photo- 
polymerization process is described for example in the docimient DE 102 21 840.4. 

If, in contrast, the test field is designed to be reversibly positioned relative to the 
light guide, this for example allows an integration of a test strip tape into the system 
according to the invention as described in the prior art in the document EP 
02026242.4. For this purpose the distal end of the fight guide is reversibly positioned 
at a test field on a tape such that the test strip tape that is elucidated in more detail 
in the following can be movably guided below the light-conducting element. 

In principle the system according to the invention can for example contain several 
test fields on which the Ught-conducting element is reversibly arranged without 
being permanently connected to them. The test field is then advantageously 
discarded after single use, whereas the light-conducting element is designed for 
multiple use and in each case is positioned anew at a test field provided for 
measurement. In this case the test fields are advantageously arranged on a separate 
support in the system; as already elucidated on the basis of a test strip tape. The 
system according to the invention can also contain a plurahty of lancets which are 
replaced by the user as and when required so that aU possible combinations of a 
system are conceivable in which the system for example comprises several test fields 
and/or several lancets and at least one light-conducting element. 
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Since the structure of the test field does not have to meet any special requirements, 
it is for example possible to use single or multilayered test fields which are 
adequately well known from the prior art. According to the invention an optically 
detectable change in the test field occurs after a sample has been applied thereto. 
For example it is also possible to use test fields which are for example known in the 
prior art from test strips with sample preparation functions. Such a test field has a 
multilayered structure and can be used in particular to facilitate a uniform wetting 
of the test field with the sample liquid. As a result of the multilayered structure it is 
for example possible to separate red blood corpuscles fi-om whole blood in an upper 
layer so that only plasma reaches the lower region of the test field in which a 
reaction with a reagent takes place. The evaluation of the measured signal i.e. the 
measured intensity of the light conducted away from the test field and the 
determination of the desired analytical results, for example the glucose 
concentration in the sample, is carried out by the measuring and evaluation 
electronics basically in the same manner as with common analytical systems and 
does not therefore have to be elucidated in more detail here. 

If the optically detectable change that is induced in the test field is picked up by 
means of the Ught-conducting element and detected and evaluated by an analytical 
unit, this can be achieved by for example photometrically evaluating the radiation 
reflected from the test field. However, it is also possible to arrange the Ught- 
conducting element and the test field relative to one another such that the optically 
detectable change in the test field is measured in transmission. The measuring 
arrangement and test field must then be suitably designed for a transmission 
measurement. In a preferred embodiment it is evaluated by fluorescence 
measurements. In this case a single light guide can advantageously be used for the 
irradiation as well as for the emission. The excitation radiation is essentially 
eliminated by a suitable filter in front of a detector of an analytical unit to such an 
extent that no overlap occurs between the irradiation and emission in order to 
achieve a high accuracy of the measurement. 

The light-conducting element of the system is advantageously composed of a 
material which is substantially transparent in the wavelength range of the irradiated 
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light which is coupled into the second end of the light guide in order to analyse the 
sample so that essentially no optical absorption occurs. The refractive index of the 
material is preferably larger than the refractive index of the surroundings so that a 
total reflection occurs within the Ught-conducting element. In principle it is also 
conceivable that the light within the light-conducting element is based on a metallic 
reflection on one of the interfaces bordering the light-conducting element. More 
detailed information on light-conducting elements whose light transport is based 
on total reflection maybe found in the relevant literature. For example the use of 
light guides in a test strip is described in the document WO 01/4846L 

In a preferred embodiment light which is also referred to as primary hght in the 
following is conducted under the condition of total reflection to the first end of the 
light-conducting element where the light is coupled out into the test field. In this 
connection the primary light is for example either guided direcdy onto the test field 
or it is firstly deflected fi*om the light-conducting element into the test field. A 
change in the direction of Ught propagation can for example be achieved by a 
reflecting surface which is for example tilted at an angle of about 45''. Such a 
reflecting property can for example be achieved by a metalHc shining coating or a 
polished surface etc. In principle it is possible to use various means to effect the 
desired light coupling out of the light-conducting element into the test field. In 
particular the refractive index of the environment and that of the light-conducting 
element in the area where light is coupled out can be designed such that total 
reflection essentially no longer occurs. Furthermore, the coupling out can be 
facilitated by roughening the surface of the light-conducting element in the region 
where the light is coupled out. In addition the Ught can be coupled out by a suitable 
light guidance within the light-conducting layer which is such that at least a major 
portion of the primary Ught in the coupling-out region impinges on the facing 
interface in the test field at an angle which is larger than the critical angle for total 
reflection. For example the distal end of the Ught-conducting element is slanted for 
this purpose in such a manner that the primary light is reflected in the test field. 



The secondary light that is diffusely reflected, emitted or transmitted firom the test 
field is subsequentiy coupled into the Ught-conducting element and preferably 
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conducted away from the test field under total reflection. In this connection the 
light-conducting element is basically, at least in seaions, designed such that the 
direction of light propagation of the irradiated primary light is guided towards the 
test field and/or the direction of light propagation of the secondary Ught that is 
diffusely reflected, emitted or transmitted from the test field is deflected into the 
direction of the light-conducting element leading to the detector. 

Basically it is possible that the primary light and the secondary light is transported 
in a light-conducting element. However, especially in the case of measurements in 
reflection it has proven to be advantageous to integrate at least two light-conducting 
elements into the system such that the primary and secondary light can be 
transported separately from one another. If two light-conducting elements are used, 
the primary light guide and the secondary light guide can be optically accomplished 
in a substantially separate manner. An optical separation of the primary light guide 
and secondary light guide that is as complete as possible proves even to be an 
important prerequisite with regard to an optimal measurement accuracy. For this 
purpose it is for example possible to provide a light barrier which is for example in 
the form of a barrier layer whose refractive index is less than the refiractive index of 
the light-conducting element. Furthermore, the optical separation can be 
accomplished by using a barrier layer formed from a metallic reflecting material. 

In order to facilitate a targeted coupling of the secondary hght into a second light- 
conducting element, sections of the secondary light guide are bevelled in a preferred 
embodiment in such a manner that the secondary Ught is reflected by a reflecting 
surface in the secondary light guide. The angle of inclination of the reflecting 
surface is preferably in the angle range of about 45''. 

The secondary Ught that is conducted away by the system is registered by a detector 
in an analytical instrument thus enabUng a determination of an analyte present in 
the sample on the basis of the signal. In order to couple the secondary light out of 
the Ught-conducting element towards the detector, an incUned, reflecting surface is 
for example in turn provided at the rear end of the Ught-conducting element. 
Instead of the reflecting surfaces it is in principle also possible to use other means to 
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effect the desired change in the direction of light prop^ation. This is achieved in 
particular by varying the refractive index of the light-conducting element. Such 
variations in the refractive index can for example be achieved by irradiation with 
UV laser light. 

The light registered by the detector is advantageously essentially free of interfering 
primary light components so that a good signal-to-noise ratio is achieved. 

If the measurement is carried out in reflection, experiments have shown that, in 
comparison to conventional measurements in which no light-conducting elements 
are used, a higher proportion of the detected secondary light that is diffusely 
reflected by the test field can be registered as a signal thus resulting in an increase in 
the measurement accuracy of the method. In order to fiirther optimize the accuracy 
of the measurement, the test field can additionally contain components which 
scatter the light strongly. . 

Thus in addition to a considerable simplification of the handling steps for the user 
and a simple system design, the system also enables an increased accuracy of the 
measurement. 

The system according to the invention is preferably used as a single-use article in a 
lancing device where the reagent present in the test field preferably essentially 
irreversibly reacts with an analyte of die sample. The chemistry used as the reagent 
is sufficiently well-known in the prior art and hence no further elucidation is made 
here. For example in the document EP 0 821 234 a chemistry is described which 
irreversibly reacts with an analyte of a sample. In a preferred embodiment the test 
field contains a substance which changes its fluorescence when it reacts with the 
analyte. Such reagent systems are described in the prior art for example in the 
document DE 102 21 845.5 to the contents of which reference is herewith made. 
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As a result of using the system as a single-use article and the possibility of so-called 
outside dosing, it is possible to simply avoid contamination of a sample by previous 
analyses. 

The system according to the invention is preferably used in a lancing device which 
has a drive unit for the lancet of the system such that the lancet is coupled to the 
drive unit and can be moved in the direction of lancing. 

In a preferred embodiment an analytical unit is additionally integrated into the 
lancing device which is optically contacted with the light guide of the system when 
the system is placed in the lancing device. According to the invention the optical 
contacting occurs in such a manner that light can be coupled into the light- 
conducting element and the light conducted away from the test field can be detected 
by the analytical unit. The couphng of the light-conducting element to a lancing 
device containing an analytical unit automatically positions the test field relative to 
the optical measuring system such that the test field is always present and can be 
measured in a measuring position. An optical contacting between an analytical 
instrument and a test element is described for example in the document WO 
01/48461 to which reference is herewith made. A lancing device equipped in this 
manner may be regarded as a fully adequate analytical system and hence the user 
only has to operate a single instrument in order to carry out the analysis. 

In order to measure an analyte, the user firstly places the analytical system on the 
body part e.g. the fingertip where he triggers the lancing process. The lancet is then 
moved in the lancing direction by the drive unit such that the lancet tip penetrates 
into the fingertip where it makes a wound. The blood emerging from the wound is 
subsequently contacted with the test field which is positioned essentially in the area 
of the puncture site. 

If, in a preferred embodiment, the test field is rigidly connected to the Hght guide, 
the Ught guide can in addition to the lancet also for example be moved by the drive 
unit or another drive unit in the lancing device so that the test field can be directly 



moved to the wound after the lancing process. This improves the sample collection. 
If, on the other hand, these additional measures are omitted, experiments have 
shown that sample collection by the system is adequate even without an additional 
guidance of the test field. This is demonstrated in particular by an advantageous 
embodiment in which the lancet is arranged in a plane perpendicular to the 
direction of puncture directly adjacent to the light guide or to the test field. Thus 
the puncture site as well as the site of measurement and/or sample collection are in 
direct vicinity to one another in a plane perpendicular to the lancing direction. 
Consequently the test field and the end of the light guide are positioned essentially 
directly at the wound after the lancing process. The test field is subsequently 
measured directly at the site of sample collection. This advantageously saves the 
user from carrying out any additional operating steps provided an evaluation is 
performed directly by the lancing device. The user is then informed directly about 
the analytical result by means of a display on the lancing device. After the analytical 
system has been used, the system is removed from the lancing device or exchanged. 

Of course embodiments are also conceivable in which the system is separately 
connected to an analytical unit. If the analytical unit is not directly integrated into 
the lancing device, the lancing device can for example be connected to the system 
on an analytical instrument provided for this purpose. In this case the lancing 
device has an appropriate coupling mechanism which optically contacts the 
analytical unit via the lancing device with the system. It is of course also conceivable 
that the system after it has been removed from the lancing device can be directly 
coupled to an analytical unit that is suitable for this purpose. However, the aim is to 
substantially spare the user separate operating steps so that in a preferred 
embodiment the user can directly read the analytical result on a highly integrated 
analytical system after the lancing process has been triggered. 

For this purpose the lancing device contains measuring and evaluation electronics 
in a preferred embodiment such as those that are well-known in the prior art. A 
hght-emitting diode (LED) is for example connected to the measuring and 
evaluation electronics which, as a light emitter, couples the primary Hght into the 
light-conducting element of the system. The secondary hght that is conducted away 
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by the system is for example registered by means of a photodiode which, as a 
detector> is a component of the optical measuring device. 

In order to further simplify the handling for the user, a lancing device can contain a 
plurality of systems which are stored in a storage container and are successively 
provided to the user for use. In this case it is conceivable to integrate a large variety 
of embodiments of the system according to the invention as already described in 
which the system for example has a plurality of test fields and/ or lancets. An 
appropriate loading into magazines is then carried out such that for example it is 
also only possible to load individual elements of the system such as test fields and/or 
lancets into a magazine. Preferably the system or individual elements thereof are 
reloaded into a magazine within the storage container or an additional waste 
container after use to ensure a comfortable disposal of used system / elements after 
each lancing process. This ensures a safe and hygienic disposal as well as handling of 
the system. Storage in magazines within a lancing device can, as described above, 
occur in a wide variety of ways and is well-known in the prior art. For example 
embodiments can be designed similar to the storage of test elements in magazines as 
described in DE 103 02 501 .4. 

The system can be realized in various ways according to the invention. In a preferred 
embodiment the tip of the lancet and the test field are arranged concentrically 
relative to one another, the lancet for example being surrounded at least partially by 
the light-conducting element and preferably guided within a hollow light- 
conducting fibre. The integration of the lancet into the hollow fibre enables the 
lancet to be advantageously moved to and firo in the lancing direction relative to the 
light guide in such a manner that the lancet tip only protrudes firom the hollow fibre 
during a lancing process. Hence the lancet tip is surrounded by the hollow fibre in a 
protective manner after and before the puncture. In this manner additional 
functions such as a sterile protection of the lancet tip and a protection of the user 
fi-om injury on the lancet tip can be easily integrated into the system. In order to 
ensure the sterility of the lancet tip in the system it is of course possible to utiUze 
additional measures which are already known in the prior art. Reference is for 
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example made here to the document WO 01/66010 which discloses a sterile 
protection for lancets in which the lancet tip is embedded in an elastomer. 

Furthermore, complementary embodiments are also conceivable in which the lancet 
at least partially surrounds the light-conducting element and the light guide is for 
example arranged within a hollow lancet. The lancing device then, as aheady 
mentioned above, advantageously has a drive unit for the light-conducting element. 

Specific embodiments are elucidated in the following on the basis of the figures: 

Figure 1: System with a light-conducting hoUow fibre 

Figure 2: System with a hollow cannula 

Figure 3: Analytical system 

Figure 4: System with a test field tape 

Figure 1 shows a system in which a light-conducting hoUow fibre ( 1) is arranged 
concentrically around a lancet (2). The hollow fibre has a proximal end (5) into 
which light firom an analytical unit (not shown) can be coupled in or out. The 
element has a reagent layer (9) at a distal end (4) of the light guide which was 
attached to the light guide by gluing or polymerization and is permanently joined 
thereto. Hence the lancing site and the test field are arranged concentrically relative 
to one another, the test field surrounding the lancet tip in a circular manner. The 
outer diameter of the system is a few mm in the example shown. The lancet tip (not 
shown) is embedded in a sterile protection (3) which ensures the sterility of the 
lancet. When the lancing process is carried out, the lancet tip pierces the elastic 
sterile protection so that the lancet tip protrudes from the sterile protection and 
extends beyond the distal end (4) of the light guide (1) and beyond the test field (9) 
during the lancing process. After the lancing process, the lancet tip is retracted again 
into its resting position in the hollow fibre where it is surrounded in a protecting 
manner by the sterile protection (3). The system also has a guide element (8) 
formed fi-om plastic which securely guides the lancet (2) within the hollow fibre 
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during the lancing process in a low- vibration manner. For this purpose the lancet is 
moved forwards or backwards in the direction of puncture (6) relative to the light 
guide. If sample has been applied to the test field (9), the light { 10) is firstly guided 
to the test field where it interacts with the analyte-reagent complex in the sample. 
Subsequently the light is dififusely reflected fi-om the test field into the hollow fibre 
or is emitted as fluorescence and guided by means of total reflection within the light 
guide to a detector (not shown). An optically detectable change in the test field (4) 
due to an analyte can thus be detected and measured. Such a system is for example 
used to analyse a glucose concentration in a sample. 

The system is preferably provided as a single-use article. In this case the test field (4) 
usually contains a reagent that irreversibly reacts with an analyte in the sample- 
After single use the system is discarded^ 

Figure 2 shows a complementary embodiment of the system described above. The 
system has a hollow cannula (12) within which a light-conducting element (11) is 
located. The distal end of the light-conducting element is also coated with an 
analyte-specific reagent (14) and thus forms the test field. The hollow cannula has a 
tip which is suitable for making an opening in the skin. The upper region of the 
hollow cannula has an opening (15). If a wound has been made by the hoUow 
cannula in a body part of a patient, the opening (15) enables the distal end of the 
Ught guide and thus of the test field to be contacted with the sample. It has turned 
out that an additional guidance of the light-conducting element relative to the 
hollow cannula faciUtates sample uptake by the test field. For this purpose the distal 
end of the light guide is moved out of the opening (15) after the lancing process 
until it protrudes beyond the tip of the lancet. Contact between the test field and the 
blood of the patient is thus easily achieved. 

Figure 3 shows a schematic drawing of an analytical system which is realized in a 
lancing device. The lancing device has an analytical unit (32) to evaluate the system 
and a drive unit (34) to couple the lancet to the lancing device. 
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Figure 3 shows essentially an integration of a system similar to figure 1 which has a 
light-conducting hollow fibre (1) which is arranged concentrically around the 
lancet (2). In order to carry out a lancing process, the lancet (2) is moved in the 
direction of lancing by the lancet drive (34) such that the lancet tip (not shown) 
extends beyond the distal end of the hollow fibre and can make a wound in a 
fingertip placed there. Subsequently the lancet is again retracted by the drive unit 
during which the guide element (8) ensures a low-vibration execution of the lancing 
process. In order to analyse the test field, light is coupled into the proximal end of 
the hollow fibre by means of an analytical unit (32). For this purpose the analytical 
unit (32) has a light emitter which is coupled to the system via further additional 
light-conducting elements (33). In this case the light-conducting elements (33) 
which are located permanently in the lancing device are optically coupled to the 
light-conducting hollow fibre of the system which is designed as a single-use article. 
Light can thus be guided through the light-conducting hollow fibre ( 1) to the distal 
end (4) of the hollow fibre and thus to the test field (9) according to the system 
shown in figure 1. Irradiation of the test field excites a fluorescence radiation 
depending on the analyte present in a sample. Light emitted in this manner is 
coupled out of the hollow fibre by means of the light-conducting element (33) and 
conducted to a detector of the analytical unit (32). 

In addition it is conceivable that an additional drive unit (35) is provided which is 
coupled to the hollow fibre and also guides it in the direction of lancing to the site 
at which blood emerges in order to improve the sample collection after the lancing 
process. If the system is then positioned essentially completely within the housing 
(30) of the lancing device, only the lancet firstly emerges firom the housing (30) 
during the lancing process. After the puncture the distal end of the hoDow fibre is 
then moved accordingly to the wound by the drive (35) in order to facilitate sample 
collection. 

However, in the example shown the drive unit (35) for the hollow fibre which is 
indicated schematically is omitted so that instead the hollow fibre is positioned 
stationary in a holder (36) within the analytical system. After the system according 
to the invention has been used once it can be removed by the user from the holder 
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(36) in the lancing device and exchanged. When the system is again inserted into 
the holder (36) the hollow fibre is automatically optically coupled to the light- 
conducting element or elements (33) and mechanically coupled to the drive unit or 
units. 

The drive units (34) and/or (35) can in principle be coupled to the lancet or to the 
light-conducting element in a variety of ways and in an advantageous embodiment 
is designed such that the elements can be moved in the direction of puncture as well 
as in the reverse direction. For example such a coupling of the drive unit/s can be 
achieved by a form-fitting coupling to the lancet and/or to the hollow fibre which 
are designed in an appropriate manner. Such a form-fitting coupling which is 
especially suitable for integrated systems is described for example in the document 
DE 103 02 501,4 to the contents of which reference is herewith made. 

Figure 3b shows an analytical system according to the invention in which the hght- 
conducting element in the form of a hollow fibre (1) is reversibly positioned at the 
test field (38). The system according to the invention is coupled to the analytical 
instrument in a similar manner to the embodiments shown in figure 3a. Hence the 
analytical system also has an analytical unit (32) and a drive unit (34) for the lancet 
in its housing (30). The hollow fibre ( 1) is held stationary in the analytical system by 
means of the holder (36). The distal end (4) of the hollow fibre is reversibly 
positioned on a transparent carrier tape (37) such that the carrier tape can be 
movably guided along the distal end of the light guide. At regular intervals the 
carrier tape has regions that are coated with the reagent and thus form the test field 
(9). In this connection the thin carrier tape is firstly located between the distal end 
of the light guide and the skin. The prick is either made directly through the carrier 
tape or through a preformed hole therein. Directly after the prick the carrier tape is 
moved fiirther such that a test field comes to rest between the light guide and skin 
and can in this position take up the discharged sample. Hence, sample collection by 
the system can also be improved by a guided movement of the test field without it 
having to be permanently connected to the light guide. Alternatively a test field 
position on the carrier tape can also already be positioned between the light guide 
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and skin during the lancing process. The prick is then expediently made through a 
hole in the test field or direcdy through the test field. 

The hollow fibre in figure 3b advantageously does not have to be replaced and can 
be used as a permanent component of the analytical system. It is also conceivable to 
design the lancet for multiple use but usually wear of the lancet tip has to be 
expected. Then only the test fields would be initially provided in the analytical 
system for a single use. As a result of using a test strip tape which is elucidated in 
more detail on the basis of figure 4, the tape and thus the test field can be simply 
transported fiirther after use along the distal end of the hollow fibre until an unused 
test field is again available for blood collection. In this manner the user can simply 
carry out a blood analysis without having to exchange elements of the analytical 
system before each use. If the test field tape and the lancet are suitable for multiple 
use> this enables a comfortable and inconspicuous handling of the analytical system 
by the user. 

Figures 4a to 4c show an analytical system in which several test fields are arranged 
on a tape cassette. The analytical system (40) has a housing (41) which is 
constructed in a form which is easy to handle by the user. The housing has an 
opening (46) in a pointed front end (45) of the analytical system from which a test 
field tape (43) emerges. In order to realize an analytical system with a test field tape 
reference is made to the document EP 02026242.4 to the contents of which 
reference is herewith made. The test field tape (43) has areas (44) at periodical 
intervals which are coated with a reagent chemistry and thus form a test field (44). 
In order to carry out a lancing process the fi-ont end (45) of the analytical system 
(40) is placed on the fingertip of a patient. In doing so the test field tape is 
positioned such that a test field (44) rests direcfly on the firont end (45) of the 
analytical system. 

For a more detailed illustration the firont end (45) of the analytical system is 
enlarged in figure 4(c). It can be seen that the test field tape is guided within guide 
rails (53) of the front end (45). The area of the test field tape which forms the test 
field has a hole (56). The test chemistry of the test field is appHed to an outer area 
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(55) which surrounds the hole (56). In the remaining areas (54) of the test field tape 
in which no test field is provided, the tape is formed in one piece. This stabiUzes the 
guidance of the tape within the analytical system. The front region (45) of the 
analytical system also has a hole (58) at its fi-ont end which is placed in a contact 
surface (51). In order to carry out the lancing process, a lancet emerges through the 
hole (58) and the hole (56) of the test field to make a wound in a fingertip resting 
thereon. After the lancing process the blood emerging fi-om the wound is taken up 
by the test field areas (55) where it interacts with the reagent contained in the test 
field. The contact surface (51) on which the test field rests during the lancing and 
measuring process and the test field tape are optically transparent. The test field can 
be measured at the site of sample collection with the aid of two Ught-conducting 
elements which are arranged within the analytical system directly at the contact 
surface (51). After analysing the sample the test field tape is transported fiirther in 
accordance with the principle of a tape cassette as described in the document EP 
02026242.4 until the next test field is positioned above the contact surface (51). The 
analytical system is now again ready to carry out a lancing and measuring process. 
For this purpose the system for example has a plurality of lancets. The user is 
informed about the result of the analysis via the display (12). 



